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cyclooxygenases and, 
145-74 
hexameric helicases and, 
673-75 
history of research, 1, 14, 
16-19, 27 
protein splicing and, 
447-93 
protein tyrosine kinase 
structure and function, 
373-95 
ribozyme structures and 
mechanisms, 597-612 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961-97 
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cohesin cleavage in sister 
chromatid separation, 
137-38 
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118-19 
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origins of replication, 
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cyclooxygenases and, 
172-74 
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AP complexes, 714 
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cellular formation of 
coated vesicles, 718-21 

coat formation in vitro, 
715-18 

coated vesicles, 701-3, 


718-21 
future research, 723 
heavy-chain sequences, 
707-11 
initiation, 718-20 
introduction, 700-1 
lattice, 711-13 
light-chain sequences, 708 
membrane budding, 
721-22 
molecular organization, 
703-6 
molecular structure, 
711-13 
propagation, 720-21 
protein networks, 722-23 
structure, 703-6 
summary, 723 
uncoating, 722 
vesicle detachment, 
721-22 
Cleavage 
cohesin 
chromosome dynamics 
and, 137-38 
protein splicing and, 
447-93 
CLIP proteins 
chromosome dynamics 
and, 125 
spindle assembly in animal 
cells and, 109 
CLOCK gene 
cryptochrome circadian 


photoreceptor and, 31, 50, 


53-54, 56, 58-60, 62 
Cloning 
history of research, 19-21 
platelet-activating factor 
and related lipid 
mediators, 419-4] 
cml gene 
coupling of ORFs by 
translational bypassing, 
351 
c-myc gene 
apoptosis signaling and, 


230 
cyclooxygenases and, 166 
Coated vesicles 
clathrin and, 699, 701-21 
Cofactors 
microtubules and, 279-80 
Cohesin 
chromosome dynamics 
and, 115, 117-19 
Cohesion 
chromosome dynamics 
and, 115-25 
Colchicine 
microtubules and, 296-97 
Colon cancer 
cyclooxygenases and, 145, 
168, 174 
Compaction 
sister chromatid 
chromosome dynamics 
and, 132-35 
Concanavalin A 
protein glucosylation and 
folding, 75 
Condensation 
chromosome dynamics 
and, 126-35 
Condensin complex 
biochemical identification 
chromosome dynamics 
and, 115, 128-32 
Conformational changes 
DNA replication fidelity 
and, 497-523 
history of research, 1, 10, 
15 
influenza hemagglutinin 
and, 549-5] 
Conformationally-assisted 
ligation 
chemical protein synthesis 
and, 938-39 
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spindle assembly in animal 
cells and, 108 
Conjugation 
autophagy, CVT pathway, 
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and pexophagy, 303, 
315-16 
protein splicing and, 
447-93 
Conserved domains 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 803 
Conserved residues 
cytochrome bc complexes 
and, 1005-67 
Convergent evolution 
protein splicing and, 
447-93 
Cooperativity 
observed 
hexameric helicases and, 
651-91 
Coprinus cinereus 
chromosome dynamics 
and, 120 
Copy DNA (cDNA) 
platelet-activating factor 
and related lipid 
mediators, 419-41 
Corticosteroids 
apoptosis signaling and, 
226 
Coupling 
open reading frame 
by translational 
bypassing, 343-69 
Coupling ratio 
hexameric helicases and, 
681 
Covalently-attached 
prosthetic groups 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961-97 
Covalent modification 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 815-16 
COX-1/COX-2 
cyclooxygenases 


overview, 145-74 
ross talk 
history of research, 19 
CRYI/CRY2 genes 
cryptochrome circadian 
photoreceptor and, 31, 
42-43, 48-60, 62 
Cryomicroscopy 
clathrin and, 699-723 
Cryptochrome circadian 
photoreceptor 
action spectra, 43-44 
anatomy of mammalian 
circadian system, 46-47 
bilins, 36 
biochemical properties, 
48-49 
breast cancer and circadian 
clock, 62 
carotenoids, 35-36 
cellular localization, 52-53 
chlorophylls, 36 
circadian oscillation of 
cryptochrome expression, 
51-52 


circadian photorecptors, 
43-46 


CLOCK proteins, 53-54 

conclusions, 62-63 

Cry knockout mice, 54-57 

delayed sleep phase 
syndrome, 61 

flavins, 36-37 

genetic analysis, 44-45, 
54-58 

historical perspective, 
32-33 

human health, 60-61 

jet lag, 61 

mammalian 
cryptochromes, 54-58 

miscellaneous potential 
photoactive pigments, 37 

nolecular clock in Cry 
knockout mice, 56—57 

molecular model for 


mammalian circadian 
clock, 56-57, 59 
opsins, 45—46 
phenotype of Cry knockout 
mice, 54-56 
photoactive pigments, 35 
photolyase, 40-41 
photoreceptors, 35-46 
photosynthetic system, 38 
phototropin, 38, 40 
physical properties, 48-49 
phytochrome, 38 
pterins, 37 
rhodopsin, 37-38 
rotating shift work, 61 
seasonal affective disorder, 
60 
structure and function of 
mammalian 
cryptochromes, 48-54 
syndrome of rapid change 
in time zone, 61 
Cryptophycin-52 
microtubules and, 296 
CSE2 gene 
mediator of transcriptional 
regulation and, 743 
C-terminal domain 
apoptosis signaling and, 
221 
clathrin and, 706, 708-9, 
714 
mediator of transcriptional 
regulation and, 729-47 
two-component signal 
transduction and, 192, 
197 
ctf7 gene 
chromosome dynamics 
and, 121 
Cvt proteins 
autophagy, CVT pathway, 
and pexophagy, 314-15, 
317, 322 
cyan gene 
two-component signal 
transduction and, 197, 
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201 
Cyanobacteria 
cryptochrome circadian 
photoreceptor and, 37, 46 
cytochrome bc complexes 
and, 1005-67 
Cyclic adenosine 
monophosphate (CAMP) 
autophagy, CVT pathway, 
and pexophagy, 327 
Cyclic GMP 
phosphodiesterase 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 811 
Cyclin-dependent kinases 
regulation of chromosome 
replication and, 846-51, 
856-58 
Cyclins 
chromosome dynamics 
and, 135 
Cycloadditions 
antibody catalysis and, 
761-66 


Cyclooxygenases 
cis-regulatory elements in 
transcriptional control of 
PGHS-2 gene expression, 
172-74 


cyclooxygenase catalysis 
and inhibition 

active site structure, 
155-56, 158 

COX-2 inhibitors, 
159-61 

cyclooxygenase kinetics, 
158-59 

NSAIDs, 159-61 

similarities and 
differences between 
PGHS-1 and -2, 155 

substrate positioning and 
turnover in 
cyclooxygenase site, 
157 

time-dependent 


inhibition, 161 
future research, 174 
growth factors and, 171-72 
interleukin-1, 170-71 
introduction, 146 
lipopolysaccharide, 169-70 
MAPK signaling pathways 
and, 167 
NF«B signaling pathway, 
167 
oncogenes and, 171-72 
peroxidase catalysis 
active site structure, 152 
kinetics, 155 
peroxidase kinetics, 154 
substrate specificities, 
152-54 
PGHS structure and 
catalysis 
peroxidase and 
cyclooxygenase 
catalysis, 147-50 
PGHS structure, 151-52 
suicide inactivation, 150 
separate biosynthetic and 
signaling pathways for 
PGHS-1 and PGHS-2 
phospholipase coupling, 
163-64 
segregated signaling, 
162-63 
terminal prostaglandin 
synthases, 165 
separate regulation of 
PGHS-1 expression, 
165-66 
separate regulation of 
PGHS-2 expression, 
166-74 
signal transduction 
pathways linked to 
transcriptional activation 
of PGHS-2 gene, 167 
Cyclosome 
chromosome dynamics 
and, 135 
Cysteine 


aminoacyl-tRNA synthesis 
and, 622, 630-31, 634, 
637, 642 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 806, 813 
helical membrane protein 
folding, stability, and 
evolution, 896 
Cysteine proteases 
apoptosis signaling and, 
217-37 
Cytochrome b 
cytochrome bc complexes 
and, 1027-34, 1059, 
1060-64 
Cytochrome be 
cytochrome bc complexes 
and, 1040, 1055-56 
Cytochrome be f complex 
cytochrome bc complexes 
and, 1039-42 
Cytochrome bc complexes 
activation barriers, 
1052-53 
be f complex subunits, 
1039-42 
be f Rieske ISP, 1040 
biophysical aspects of ISP 
head movement, 1049-51 
chloroplasts, 1009-10 
comparison of different 
X-ray structures, 1020-22 
“core” proteins are 
peripheral, 1027 
current knowledge, 1067 
cyanobacteria, 1009-10 
cyt b subunit phylogeny, 
1059-64 
cyt be and subunit IV, 1040 
cyt c subunit phylogeny, 
1065-67 
cyt c; as class I 
cytochrome, 1034-35 
cyt f, 1041-42 
diffraction-quality 3-D 
crystals of vertebrate bc; 
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complex, 1012-13 

diversity, 1007-8 

electron transfer between 
monomers, 1058 

evolution, 1058-67 

function, 1007-8 

future research, 1067 

higher-resolution structure 
of yeast bc, complex, 
1019 

individual protein subunits 
of cytochrome bc; 
complex, 1022-39 

macroscopic 3-D crystals 
in needle habit, 1012 

mechanistic investigations, 
1042-58 

metazoan complexs with 
10 or 11 subunits, 
1024-26 

mobile redox center, 
1035-37 

modified Q-cycle, 1042-44 

monoclinic, tetragonal, and 
hexagonal crystals of 
bovine bc; complex from 
Osaka/Himeji, 1017 

mutational studies of ISP 
head movement, 1048-49 

mutations affecting 
inhibitor binding or 
function at Q sites, 
1047-48 

orthorhombic chicken bc; 
crystals from Berkeley, 
1017-19 

pH dependence, 1054 

phylogeny, 1058-67 

predictions of fold and 
heme ligation of 
cytochrome b preceded 
X-ray structures, 1027-34 

purification, 1008-10 

Qo site, 1045-47, 1051-52 

quinol oxidation, 1045-47, 
1052-55 

quinone reduction at Q; 


site, 1056-58 
Rieske iron-sulfur protein, 
1035-37, 1040, 1048-51, 
1064-65 
simple complexes, 
1022-24 
small subunits of bc; 
complex, 1038-39 
structural studies, 1010-22 
subunit IV, 1040 
tetragonal and two 
hexagonal crystal forms 
of bovine bc; from 
Berkeley/Uppsala, 1019 
tetragonal crystals of 
bovine bc; complex from 
Stillwater/Dallas, 
1013-16 
three-dimensional 
microcrystals of 
mitochondrial 
cytochrome bc), 1012 
three redox-active subunits 
with no or one 
supernumerary subunits, 
1022-24 
three-dimensional crystals 
of extrinsic domains, 
1011-12 
two-dimensional crystals 


and electron microscopy 
studies, 1010-11 
uncoupling of bifurcated 
reduction of cyt f and cyt 
be in chloroplasts, 
1055-56 
Cytochrome c 


cytochrome bc complexes 
and, 1065-67 


Cytochrome c; 


cytochrome bc complexes 
and, 1034-35 


Cytochrome f 


cytochrome bc complexes 
and, 1041-42 


Cytoplasm 


autophagy, CVT pathway, 


and pexophagy, 303-37 
Cytoplasmic domains 
protein tyrosine kinase 
structure and function, 
387-92 
Cytoplasm-to-vacuole (CVT) 
pathway 
autophagy, CVT pathway, 
and pexophagy, 303-11, 
329-32, 337 
Cytoskeleton 
autophagy, CVT pathway, 
and pexophagy, 320-22, 
328 
microtubules and, 277-98 
Cytosol 
microtubules and, 279-80 


D 
DCP proteins 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 571, 575-79 
Deadenylation rate 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 581-82 
Death receptors 
apoptosis signaling and, 
217-37 
Decapping 
mRNA 
Saccharomyces 
cerevisiae and, 571-92 
Decay 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 571-92 
Decoding 
coupling of ORFs by 
translational bypassing, 
343-69 
Degenerative disorders 
apoptosis signaling and, 
217-37 
Deglucosylation 
protein glucosylation and 
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folding, 69-89 
Degradation 
autophagy, CVT pathway, 
and pexophagy, 303-37 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 571-92 


peroxisomal matrix and 


membrane protein import, 


399-14 
platelet-activating factor 
and related lipid 
33-41 
protein glucosylation and 
folding, 69-89 


Deinococcus radiodurans 


mediators, 419, 


aminoacyi-tRNA synthesis 
and, 638-39 
Delayed sleep phase 
syndrome 
cryptochrome circadian 
photoreceptor and, 31, 61 
Deletion/addition 
intermediates 


DNA replication fidelity 
and, 518-19 
Deletion mutants 


hexameric helicases and, 
690-9] 
Deletion of helices 
protein folding, stability, 
and evolution, 909-10 
Deoxycholate 
protein glucosylation and 
folding, 83 
Dephosphorylation 
two-component signal 
transduction and, 205 
Destabilizers 
microtubules and, 294 
Detachment 
vesicle 
clathrin and, 721-22 
Dethobiotin 
swinging arms and 
swinging domains in 
multifunctional enzymes, 


963 
Development 
apoptosis signaling and, 
217-37 
Dictyostelium discoideum 
clathrin and, 707 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 799 
two-component signal 
transduction and, 188, 
196, 204 
Diels-Alder reactions 
antibody catalysis and, 
761-65. 773. 783-85. 787 
Diffraction 
cytochrome bc complexes 
and, 1012-13 
B-Diketone 
antibody catalysis and, 
778-79 
Dimerization 
apoptosis signaling and, 
224 
helical membrane protein 
folding, stability, and 
evolution, 903, 906 
microtubules and, 279-82, 
289 
protein tyrosine kinase 
structure and function, 
380-8 1 
two-component signal 
transduction and, 192, 
194 
Dinitroaniline herbicides 
microtubules and, 296 
Dipoles 
helix 
helical membrane 
protein folding, 
stability, and evolution, 
899 
Disassembly 
yeast homotypic vacuole 
fusion and, 247, 270 
Discodermolide 


microtubules and, 297 
Disease 
apoptosis signaling and, 
217, 229-33 
cryptochrome circadian 
photoreceptor and, 30, 
60-61 
DNA replication fidelity and, 
497-523 
peroxisomal matrix and 
membrane protein import, 
399-414 
Disulfide bonds 
protein glucosylation and 
folding, 84-85 
Diversity 
aminoacy!-tRNA synthesis 
and, 639-40 
cytochrome bc complexes 
and, 1005-67 
helical membrane protein 
folding, stability, and 
evolution, 893 
DNA binding 
hexameric helicases and, 
651, 663-90 
DnaB protein 
hexameric helicases and, 
661, 671, 683-84 
DNA degradation 
apoptosis signaling and, 
217-37 
DNA exclusion model 
hexameric helicases and, 
651, 669-70 
DNA-mediated linkage 
chromosome dynamics 
and, 126 
DNA polymerase 
DNA replication fidelity 
and, 497-523 
DNA polymerase a@/primase 
regulation of chromosome 
replication and, 850 
DNA repair enzyme 
cryptochrome circadian 
photoreceptor and, 31, 
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40-41 
DNA replication fidelity 
accessory proteins, 519 
antimutator polymerases, 
501-6 
base substitution fidelity, 
498-513 
conclusions, 523 
DNA polymerase structure, 
499-501 
duplex DNA, 508-10 
exonucleolytic 
proofreading, 510-13 
geometric selection, 
499-508 
induced fit, 499, 500-8 
initiating slippage, 515-17 
insertion fidelity, 499-508 
introduction, 498 
mismatch extension and 
polymerase interactions 
with duplex DNA, 508-10 
multiprotein replication 
complexes, 520-21 
mutator polymerases, 
501-6 
overview, 521 
probing hydrogen bonding 
and geometry with base 
analogs, 506-8 
proofreading of 
deletion/addition 
intermediates, 518-19 
replication errors involving 
strand misalignments, 
513-19 
template-primer slippage, 
513-15 
translesion synthesis by 
specialized DNA 
polymerases, 522-23 
DNA synthesis 
regulation of chromosome 
replication and, 859-65 
DNA unwinding models 
hexameric helicases and, 
681-83 


Docking 
yeast homotypic vacuole 
fusion and, 247, 258-59 
Dolichol 
protein glucosylation and 
folding, 71-72, 88 
Domains 
chemical protein synthesis 
and, 925 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-822 
protein tyrosine kinase 
structure and function, 
383-92 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961-97 
Downstream signaling 
proteins 
protein tyrosine kinase 
structure and function, 
373-95 
Drosophila melanogaster 
apoptosis signaling and, 
219 
chromosome dynamics 
and, 121, 124-25, 137-38 
cryptochrome circadian 


photoreceptor and, 31, 33, 


40-41, 43-44, 46, 48, 58 
clathrin and, 707, 720 
GTPase-activating proteins 

for heterotrimeric G 

proteins, 809 
microtubules and, 289 
protein glucosylation and 

folding, 73, 75, 81 
regulation of chromosome 

replication and, 8 

835-37, 856 
yeast homotypic vacuole 

fusion and, 266-68 

Drugs 
microtubules and, 277-98 
Duplex DNA 


DNA replication fidelity 
and, 508-10 
Dynactin 
spindle assembly in animal 
cells and, 97, 102 
Dynamic instability 
microtubules and, 2 
286-88, 298 
Dynamin 
clathrin and, 702-3, 720 
Dynein 
microtubules and, 293-94 
spindle assembly in animal 
cells and, 97, 102-3, 
105-6, 109 


E 
1E9 active site 
antibody catalysis and, 
762, 764-66 
Ei protein 
papillomavirus 
hexameric helicases and, 
662-63 
Early sequestration 
autophagy, CVT pathway, 
and pexophagy, 333-34 
ecol gene 
chromosome dynamics 
and, 121 
Editing 
extrinsic 
aminoacyl-tRNA 
synthesis and, 617, 631 
Effective molarity 
antibody catalysis and, 761 
Effector domain 
two-component signal 
transduction and, 198-99 
Effector proteins 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795, 809-12 
eg/ genes 
apoptosis signaling and, 
228, 235 
GTPase-activating proteins 
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for heterotrimeric G 
proteins, 821 
Elbow region 
coupling of ORFs by 
translational bypassing, 
366 
Electromagnetic signal 


cryptochrome circadian 
photoreceptor and, 31-63 
Electron cryomicroscopy 
clathrin and, 699-723 
Electron crystallography 
microtubules and, 281-82 
Electron microscopy 


cytochrome bc complexes 
and, 1010-22 
Electron transfer 
cytochrome bc complexes 
and, 1005-67 
Electrostatic catalysis 
antibody catalysis and, 
769-76 
Eleutherobin 
microtubules and, 297 
End subunits 
microtubules and, 286-87 
Endocytosis 
clathrin and, 699-723 
Endonucleases 
protein splicing and, 
488-90 
Endoperoxide H synthases 
prostaglandin 
cyclooxygenases and, 
145-74 
Endoplasmic reticulum 
peroxisomal matrix and 


membrane protein import, 


399-414 

protein glucosylation and 
folding, 69-89 

yeast homotypic vacuole 
fusion and, 265-66, 269 

Endosomes 

autophagy, CVT pathway, 
and pexophagy, 316-17 

mammalian early 


yeast homotypic vacuole 
fusion and, 264-65 
Energy transduction 
hexameric helicases and, 
651-91 
Enterococcus faecalis 
two-component signal 
transduction and, 206 
Environmental photic input 
cryptochrome circadian 
photoreceptor and, 35-43 
Environmental stimuli 
two-component signal 
transduction and, 
183-207 
Enzyme growth factor 
receptor 
protein tyrosine kinase 
structure and function, 
373-95 
Enzymes 
aminoacyl-tRNA synthesis 
and, 620-40 
antibody catalysis and, 
751-87 
autophagy, CVT pathway, 
and pexophagy, 303-37 
DNA replication fidelity 
and, 497-523 
history of research, 22-23 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 571, 575-79 
platelet-activating factor 
and related lipid 
mediators, 419, 433-41 
protein splicing and, 
447-93 
protein tyrosine kinase 
structure and function, 
373-95 
regulation of chromosome 
replication and, 829-70 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961-97 


Epidemics 
influenza hemagglutinin 
and, 531-63 
Epothilones 
antibody catalysis and, 780 
microtubules and, 297 
Escherichia coli 
aminoacyl-tRNA synthesis 
and, 619, 622, 628, 
635-37 
antibody catalysis and, 758 
clathrin and, 709 
coupling of ORFs by 
translational bypassing, 
346, 351, 359, 366, 368 
cryptochrome circadian 
photoreceptor and, 33, 
48-49 
DNA replication fidelity 
and, 512 
hexameric helicases and, 
651-91 
history of research, | 
influenza hemagglutinin 
and, 551 
microtubules and, 288 
regulation of chromosome 
replication and, 845 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
963 
two-component signal 
transduction and, 189-91, 
193-94, 196-97, 202 
yeast homotypic vacuole 
fusion and, 263 
Esp1/Cut1/separin 
chromosome dynamics 
and, 136 
Eukaryotes 
chromosome dynamics 
and, 115-39 
hexameric helicases and, 
651-91 
mediator of transcriptional 
regulation and, 729-47 
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microtubules and, 277-98 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 571-92 
regulation of chromosome 
replication and, 829-70 
two-component signal 
transduction and, 183, 
188-89 
Eukaryotic viral helicases 
hexameric helicases and, 
662-63 
Euplotes focardii 
microtubules and, 291 
Evolution 
aminoacyl-tRNA synthesis 
and, 617, 632, 639-40 
antibody catalysis and, 
751-87 
cryptochrome circadian 
photoreceptor and, 31-63 
cytochrome bc complexes 
and, 1058-67 
DNA replication fidelity 
and, 497-23 
helical membrane protein 
folding, stability, and 
evolution, 911-15 
influenza hemagglutinin 
and, 531-39, 561-63 
protein splicing and, 
447-93 
Exocytosis 
yeast homotypic vacuole 
fusion and, 266 
Exonucleolytic proofreading 
DNA replication fidelity 
and, 497, 510-13 
Expressed protein ligation 
chemical protein synthesis 
and, 949-50 
protein splicing and, 
472-74 
Exteins 
protein splicing and, 
447-93 
Extrinsic domains 


cytochrome bc complexes 
and, 1011-12 
Eye 
photoactive pigment and, 
31-63 


F 
1F7 Fab fragment 
antibody catalysis and, 760 
F1-ATPase 
hexameric helicases and, 
683-84 
Feedback inhibition 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-22 
Ferrochelatase mimics 
antibody catalysis and, 
766-69 
Fever 
cyclooxygenases and, 145 
Fidelity 
DNA replication and, 
497-23 
Flanking sequences 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 803 
protein splicing and, 
447-93 
Flavins 
cryptochrome circadian 
photoreceptor and, 31, 
36-37 
Flavoproteins 
cryptochrome circadian 
photoreceptor and, 31-63 
Flipping 
helical 
helical membrane 
protein folding, 
stability, and evolution, 
909-10, 913 
FLIP proteins 
apoptosis signaling and, 
233 
Flurbiprofen 


cyclooxygenases and, 148, 
159-61 
Folate 
cryptochrome circadian 
photoreceptor and, 36 
Fold-assisting proteins 
protein glucosylation and 
folding, 76-77 
Folding cofactors 
microtubules and, 279-80 
Formamide 
ribozyme structures and 
mechanisms, 603 
Formylmethionyl-tRNA 
synthesis 
aminoacyl-tRNA synthesis 
and, 634-35 
Frameshifts 
coupling of ORFs by 
translational bypassing, 
352 
DNA replication fidelity 
and, 497-523 
Fraud 
academic, 24 
Free energy 
cytochrome bc complexes 
and, 1005-67 
refolding 
influenza hemagglutinin 
and, 558-60 
FtsZ protein 
microtubules and, 282-83 
Fullerenes 
clathrin and, 703 
Functional gene products 
chemical protein synthesis 
and, 947, 949 
Functional groups 
antibody catalysis and, 
776-81 
Fungi 
chromosome dynamics 
and, 120, 122 
cryptochrome circadian 
photoreceptor and, 33 
GTPase-activating proteins 
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for heterotrimeric G 
proteins, 795-822 
hexameric helicases and, 
663 
protein glucosylation and 
folding, 73, 75-76, 83, 
87-88 
spindle assembly in animal 
cells and, 106, 110 
two-component signal 
transduction and, 188 
Furanomycin 
aminoacyl-tRNA synthesis 
and, 641 
Fused integral membrane 
proteins 
helical membrane protein 
folding, stability, and 
evolution, 911-13 
Fusion 
autophagy, CVT pathway, 
and pexophagy, 303-37 
Viral 
influenza hemagglutinin 
and, 531-63 
yeast homotypic vacuole 
fusion and, 247-70 
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Gy subunits 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 817-18 
GBS5 subunit 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 818-19 
G1 phase 
cell cycle 
spindle assembly in 
animal cells and, 98-99 
G2 phase 
cell cycle 
chromosome dynamics 
and, 115-39 
spindle assembly in 
animal cells and, 


98-99, 106 
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mediator of transcriptional 
regulation and, 741-43 
gat genes 
aminoacyl-tRNA synthesis 
and, 637-39 
Gating 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 819-21 
Genetic engineering 
antibody catalysis and, 785 
chemical protein synthesis 
and, 923-57 
Genetics 
aminoacyl-tRNA synthesis 
and, 617-42 
autophagy, CVT pathway, 
and pexophagy, 303-37 
chromosome dynamics 
and, 115-39 
coupling of ORFs by 
translational bypassing, 
343-69 
cryptochrome circadian 
photoreceptor and, 31-63 
cyclooxygenases and, 
145-74 
DNA replication fidelity 
and, 497-523 


GTPase-activating proteins 


for heterotrimeric G 
proteins, 795-822 
hexameric helicases and, 
651-91 
history of research, 19-21 
mediator of transcriptional 
regulation and, 729-47 
microtubules and, 277-98 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 571-92 
peroxisomal matrix and 
membrane protein import, 
399-414 
platelet-activating factor 


and related lipid 
mediators, 419-4] 
protein tyrosine kinase 
structure and function, 
373-95 
regulation of chromosome 
replication and, 829-70 
spindle assembly in animal 
cells and, 95-111 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961-97 
two-component signal 
transduction and, 
183-207 
yeast homotypic vacuole 
fusion and, 247-70 
Genome stability 
DNA replication fidelity 
and, 497-523 
Geometric selection 
DNA replication fidelity 
and, 497, 499-508 
GGL domain 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 817 
Giardia lamblia 
microtubules and, 292 
Glucose 
protein glucosylation and 
folding, 69-89 
Glucosidase II 
protein glucosylation and 
folding, 69-89 
Glucosylation 
protein 
protein folding and, 
69-89 
Glutamate 
aminoacyl-tRNA synthesis 
and, 621, 624, 628, 
632-34, 636—40 
antibody catalysis and, 777 
cyclooxygenases and, 
153-54, 161 
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GTPase-activating proteins 
for heterotrimeric G 
proteins, 813 

Glutamine 

aminoacyl-tRNA synthesis 
and, 621-24, 627-28, 
630-33, 636-640 

antibody catalysis and, 
758, 775 

cyclooxygenases and, 156 

Glycine 

aminoacyl-tRNA synthesis 
and, 622 

antibody catalysis and, 771 

clathrin and, 708 

coupling of ORFs by 
translational bypassing, 
366-67 

cyclooxygenases and, 
157-58 

GTPase-activating proteins 
for heterotrimeric G 
proteins, 806 

helical membrane protein 
folding, stability, and 
evolution, 898 

microtubules and, 282 

Glycine cleavage system 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
979-80 
Glycophorin 

helical membrane protein 
folding, stability, and 
evolution, 898, 903, 906 

Glycoproteins 

chemical protein synthesis 
and, 953-54 

viral 

influenza hemagglutinin 
and, 531-63 
Glycosylasparaginases 

protein splicing and, 447, 

479-84 
Golgi complex 
yeast homotypic vacuole 


fusion and, 265-66, 
268-69 
Gonylaux polyhedra 
cryptochrome circadian 
photoreceptor and, 46 
gp4 protein 
hexameric helicases and, 
651, 660 
G proteins 
clathrin and, 720 
heterotrimeric 
GTPase-activating 
proteins for, 795-822 
microtubules and, 295 
Granaticin 
aminoacyl-tRNA synthesis 
and, 641 
Grant request 
probability of being 
funded, 26 
GRASP program 
clathrin and, 716 
Group I intron 
ribozyme structures and 
mechanisms, 597 
Growth factors 
cyclooxygenases and, 163, 
166, 170-72 
protein tyrosine kinase 
structure and function, 
373-95 
GTPase-activating proteins 
for heterotrimeric G 
proteins 
Caenorhabditis elegans, 
821-22 
cellular binding partners 
of RGS proteins, 
816-17 
cellular regulation by 
RGS proteins, 821-22 
cGMP 
phosphodiesterase, 81 | 
conserved domains in 
RGS-flanking regions, 
803 


covalent modification of 


RGS proteins and their 
Ga targets, 815-16 
effector proteins as 
GAPs, 811-12 
G£B-RGS interaction 
model, 819-21 
GBy-gated K* 
channels, 819-21 
GBy inhibits GAP 
activity in 
single-turnover assays, 
818 
G5, 818-19 
GGL domain, 817-18 
G protein effectors as 
GAPS, 809-12 
introduction, 796-98 
mechanism and 
consequences of G 
protein GAP activity, 
803-9 
signal, 812-14 
phylogenetic 
relationships of RGS 
proteins, 799-803 
PLC-£, 809-10 
receptor-selective 
activities of RGS 
proteins, 814 
regulation by GB y 
subunits and a GGL 
domain, 817 
regulation of RGS 
protein synthesis and 
accumulation, 814-15 
regulation of RGS 
proteins, 814-17 
regulatory consequences 
of GAP action, 806-9 
RGS-Gau selectivity in 
cells, 813-14 
Rho GEFs, 810-11 
selective association of 
RGS proteins with 
G5, 818-19 ' 
selectivity in vitro, 
812-13 
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structural relationships 
of RGS proteins, 
799-803 
GTPases 
yeast homotypic vacuole 
fusion and, 247-70 
GTP cap 
microtubules and, 286-88 
GTP-binding proteins 
autophagy, CVT pathway, 
and pexophagy, 327-28 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-822 
Guanosine triphosphate 
(GTP) 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-822 
GyrA protein 
protein splicing and, 
461-63 


H 
Haemophilus influenzae 
aminoacyl-tRNA synthesis 
and, 641 
two-component signal 
transduction and, 188 
Hairpin ribozyme 
ribozyme structures and 
mechanisms, 597, 605-6 
Halobacteria spp 
cryptochrome circadian 
photoreceptor and, 35 
Hammerhead ribozyme 
ribozyme structures and 
mechanisms, 597, 600-3 
Hansenula polymorpha 
peroxisomal matrix and 


membrane protein import, 


403-4, 410 
Haptens 
antibody catalysis and, 
751-87 


Heavy-chain sequences 
clathrin and, 707-11 


Hedgehog proteins 

protein splicing and, 

477-79, 490-91 
Helical membrane protein 
folding 

amiio acids, 895-99 

deletion of helices, 909-10 

diversity, 893 

escape from bilayer 
constraints, 909 

evolution, 911-15 

experimental 
rearrangement of 
structure, 909-1 1 

flipping of helices, 909-10 

folding pathways, 902 

functional perspectives, 
908-9 

helix dipoles, 899 

helix flipping, 913 

helix shuffling, 913 

helix-lipid vs helix-helix 
interactions, 907-8 

hydrophobicity, 890-93 

integral membrane protein 
a-helical fragments either 
refolded or synthesized 
independently, 904—5 

integral membrane protein 
structures known at high 
resolution, 884—85 

internal helices, 910-11 

intrahelical stagger, 913-14 

introduction, 882-86 

lipid bilayers, 886 

lipid roles, 902-3 

loops connecting helices, 
903 

naturally fused/split 
integral membrane 
proteins, 911-13 

overview, 915 

p-helix turns, 893-95 

properties of cytosolic and 
membrane environments 
relevant to protein folding 
and association, 889 


redundant helices, 910-11 
single-helicity, 899-900 
single transmembrane 
helices, 890-909 
stabilization, 893 
three-ten helix, 895 
transmembrane helices, 
890-909 
water, 899 
Helicases 
hexameric 
structure/function 
relationships and, 
651-91 
Helicity 
chromosome dynamics 
and, 130 
cyclooxygenases and, 151 
helical membrane protein 
folding, stability, and 
evolution, 881-915 
ribozyme structures and 
mechanisms, 604 
yeast homotypic vacuole 
fusion and, 247-70 
Helicobacter pylori 
aminoacyl-tRNA synthesis 
and, 639 
two-component signal 
transduction and, 188 
Helix-destabilizing model 
hexameric helicases and, 
651, 682-83 
Hemagglutinin 
influenza hemagglutinin 
and, 531-63 
Heme 
cyclooxygenases and, 148, 
150, 152, 154 
cytochrome bc complexes 
and, 1027-34 
Hemoglobin 
history of research, 16, 
22-23 
Hepatitis delta virus (HDV) 
ribozyme 
ribozyme structures and 
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mechanisms, 597, 603-5 
Herbicides 
microtubules and, 296 
Hetero-oligomerization 
microtubules and, 279-80 
Heterotrimerization 
G proteins and, 795-822 
Hexagonal crystals 
cytochrome bc complexes 
and, 1017, 1019 
Hexameric helicases 
activities, 655, 658 
alternative model for 
translocation, 680-8 1 
amino acids, 685 
archaeal helicase, 662 
bacterial helicases, 661-62 
bacteriophage helicases, 
660-61, 671, 686-88 
biological roles, 654 
catalysis, 673-75 
central channel and DNA 
binding, 665-66 
communication between 
adjacent nucleotide 
binding sites, 688-89 
coupling ratio and 
uncoupling of NTPase 
and movement, 681 
deletion mutants, 690-91 
DNA binding, 663-70, 689 
DnaB-like helicase 
sequence alignment, 
683-84 
DNA exclusion model, 
669-70 
DNA unwinding models, 
681-83 
double-stranded DNA, 664 
E. coli DnaB protein, 661, 
671 
E. coli rho protein, 662, 
671 
E. coli RuvB protein, 
661-62 
eukaryotic viral helicases, 
662-63 


F1-ATPase sequence 
alignment, 683-84 

future research, 691 

helicase assays, 678 

helicase motifs, 684—85 

helix-destabilizing model, 
682-83 

human Bloom’s syndrome 
protein, 663 

introduction, 653-55 

kinetics of DNA/RNA 
binding, 666-68 

linker region mutants, 690 

listing, 656-57 

mammalian MCM 4,6,7, 
663 

Methanobacterium 
thermoautotrophicum 
MCM, 662 

mutagenesis, 689-91 

mutants defective in DNA 
binding, 690 

mutants defective in NTP 
hydrolysis, 689-90 

noncatalytic nucleotide 
binding sites, 672-73 

NTPase models, 675-76 

NTP hydrolysis, 672-76 

nuclease protection, 
664-65 

nucleotide binding, 
669-7 1, 686, 688-89 

oligomeric structure, 
655-58, 660 

one-site NTPase model, 
676 


papillomavirus E! protein, 


662-63 
plasmid-encoded helicase, 
661 
polarity of DNA binding, 
666 


polyoma large T antigen 
protein, 662 

RecA sequence alignment, 
683-84 

ring-shaped hexamers, 


655-59 

RSF1010 RepA protein, 
661 

sequence-specific 
DNA/RNA binding, 664 

sequential NTPase 
reaction, 674—75 

single-stranded DNA, 
663-64, 677 

single-stranded RNA, 
663-64 

six subunits, 659-60, 665 

SPP1 G40P protein, 
660-61 

structure/function 
relationships, 683-91 

subunit-subunit, 686, 688 

SV40 large T antigen, 662, 
671 

T4 gp41 protein, 660 

T7 gp4 protein, 660, 671, 
686 

three-site sequential 
NTPase model, 675-76 

three-site sequential 
translocation model, 
679-80 

torsional model, 682-83 

translocation, 677-83 

two-site sequential NTPase 
model, 675-76 

two-site sequential 
translocation model, 680 

uncoupled mutants, 690 

unidirectional 
translocation, 677-81 

unwinding, 677-83 

unwinding junction, 
668-69 

wedge model, 682-83 

Hinges 

chromosome dynamics 

and, 131 
Histidine 

aminoacyl-tRNA synthesis 
and, 622, 625, 629, 634 

antibody catalysis and, 
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759, 771, 775-76 
cyclooxygenases and, 
152-54, 156, 160 
ribozyme structures and 
mechanisms, 599 
two-component signal 
transduction and, 
183-207 
Histidine protein kinase 
two-component signal 
transduction and, 
183-207 
Histones 
phosphorylation 
chromosome dynamics 
and, 127-28 
Holoenzymes 
mediator of transcriptional 
regulation and, 729-47 
Homing endonucleases 
protein splicing and, 
488-90 
Homohexamerization 
hexameric helicases and, 
651-91 
Homology 
microtubules and, 282-83 
Homotypic vacuole fusion 
yeast and, 247-70 
Hong Kong influenza virus 
(1968) 
influenza hemagglutinin 
and, 531-63 
Hopping 
coupling of ORFs by 
translational bypassing, 
343-45, 352 
Hormones 


cyclooxygenases and, 163, 


166 
H protein 
glycine cleavage system 
swinging arms and 
swinging domains in 
multifunctional 
enzymes, 979-80 
Hsp70p protein 


mRNA decapping in 
Saccharomyces cerevisiae 
and, 578-79 
HY4 gene 
cryptochrome circadian 
photoreceptor and, 42 
Hybridization experiments 
history of research, 18-19 
Hydrogen bonds 
antibody catalysis and, 
758-59, 763, 768, 771-72 
DNA replication fidelity 
and, 497-523 
helical membrane protein 
folding, stability, and 
evolution, 899 
Hydrogen peroxide 
cyclooxygenases and, 170 
Hydrolysis 
antibody catalysis and, 754 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-822 
hexameric helicases and, 
651, 689-90 
nucleotide 
microtubules and, 
282-83 
Hydrophobicity 
antibody catalysis and, 
759, 778 
cyclooxygenases and, 151, 
155, 157 
helical membrane protein 
folding, stability, and 
evolution, 890-93 
protein glucosylation and 
folding, 73, 83, 85-86 


I 
Ibuprofen 
cyclooxygenases and, 145, 
159, 161 
ileS gene 
aminoacyl-tRNA synthesis 
and, 641 
Imidazole 


antibody catalysis and, 776 
ribozyme structures and 
mechanisms, 605 
Immunization 
antibody catalysis and, 
751-87 
INCENP proteins 
chromosome dynamics 
and, 125 
spindle assembly in animal 
cells and, 109 
Indirect costs 
academic, 1, 23-24 
indirect selection 
antibody catalysis and, 
751-87 
Indolmycin 
aminoacyl-tRNA synthesis 
and, 641 
Induced fit 
DNA replication fidelity 
and, 499-508 
Inflammation 
cyclooxygenases and, 
145-74 
platelet-activating factor 
and related lipid 
mediators, 419, 421-23 
Influenza hemagglutinin 
antigenic variation 
antibody binding and 
neutralization of 
infectivity, 542-43 
« antibody-binding sites, 
540 
antigenicity, 540-42 
antigenic subtypes, 543 
comparisons with other 
virus and cellular 
membrane fusion 
proteins, 551-53 
evolution of influenza virus 
fusion glycoproteins, 
561-63 
inhibitors of membrane 
fusion, 560-61 
introduction, 532 
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mechanism of membrane 
fusion 
coupling of 
hemagglutinin 
refolding free energy to 
membrane fusion, 
558-60 
fusion peptide insertion, 
553-55 
intermediates in 
membrane fusion, 
553-55 
membrane curvature, 
555-57 
pore formation, 557-58 
membrane fusion and viral 
entry 
activation pH and 
temperature, 546 
HAO, 543-45 
HA2, 549-51 
priming and activation 
of membrane fusion 
potential, 545-46 
recombinant HA2 
spontaneously adopts 
fusion pH 
conformation, 549-51 
refolding at fusion pH, 
547-48 
receptor binding and 


evolution of receptor 
specificity 
receptor affinity and 
inhibition of receptor 
binding, 539 
receptor-binding sites, 


receptor-binding 
specificity, 536-39 
site-directed mutations, 
535 
Inheritance 
yeast homotypic vacuole 
fusion and, 247-70 
Inhibited translation 
mRNA decapping in 


Saccharomyces cerevisiae 
and, 582-84 
Initiation 
clathrin and, 718-20 
regulation of chromosome 
replication and, 829-70 
Insertion fidelity 
DNA replication fidelity 
and, 499-508 
Inteins 
protein splicing and, 
447-93 
Interleukin | (IL-1) 
cyclooxygenases and, 
170-71 
Internal helices 
helical membrane protein 
folding, stability, and 
evolution, 911 
Interphase 
spindle assembly in animal 
cells and, 100 
Interpolar microtubules 
spindle assembly in animal 
cells and, 96-98 
Intrahelical stagger 
helical membrane protein 
folding, stability, and 
evolution, 913-14 
Introns 
ribozyme structures and 
mechanisms, 597 
lon channels 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 819-21 
lron-sulfur protein 
cytochrome bc complexes 
and, 1035-37, 1040, 
1048-51, 1064-65 
isoleucine 
aminoacyl-tRNA synthesis 
and, 621-22, 627-31, 633 
cyclooxygenases and, 160 
microtubules and, 296 
Isotypes 
microtubules and, 290-91 


Isozyme differential 
sensitivity 
cyclooxygenases and, 
145-74 


J 
Jet lag 
cryptochrome circadian 
photoreceptor and, 61 
Juxtacrine signaling 
platelet-activating factor 
and related lipid 
mediators, 421-23 


K 
K* channels 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 819-21 
Katanin 
microtubules and, 294 
spindle assembly in animal 
cells and, 100 
Kinase catalytic core 
two-component signal 
transduction and, 191-93 
Kinesins 
microtubules and, 292-93 
Kinetics 
cyclooxygenases and, 
154-55, 158-59 
hexameric helicases and, 
651, 666-68 
Kinetochore 
chromosome dynamics 
and, 124, 135 
spindle assembly in animal 
cells and, 95-96, 98 
KLP61F protein 
spindle assembly in anima! 
cells and, 106 
Knockouts 
apoptosis signaling and, 
229 
clathrin and, 719-20 
cryptochrome circadian 
photoreceptor and, 54-57 
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cyclooxygenases and, 162, 
164, 174 
Knots 
chromosome dynamics 
and, 130 
kreS mutant 
protein glucosylation and 
folding, 76 
Kyte-and-Doolittle 
hydrophobicity plot 
protein glucosylation and 
folding, 85 


L 
L9 ribosomal protein 
coupling of ORFs by 
translational bypassing, 
343, 354-57 
Landing 
coupling of ORFs by 
translational bypassing, 
343, 361-68 
Lateral contacts 
microtubules and, 285 
Late sequestration 
autophagy, CVT pathway, 
and pexophagy, 334-35 
Lattices 
clathrin and, 710-13, 
717-18 
microtubules and, 286 
Lead-dependent ribozyme 
ribozyme structures and 
mechanisms, 597, 603 
Lectins 
protein glucosylation and 
folding, 769, 78-79, 
83-86 
Keishmania donovani 
two-component signal 
transduction and, 207 
Leucine 
aminoacyl-tRNA synthesis 
and, 622, 633, 640-41 
antibody catalysis and, 765 
clathrin and, 715 
cyclooxygenases and, 156, 


158 
Leucine zipper motif 
mediator of transcriptional 
regulation and, 743 
Leukocytes 
platelet-activating factor 
and related lipid 
mediators, 421-23 
Ligand-binding domains 
protein tyrosine kinase 
structure and function, 
383-87 
Ligands 
antibody catalysis and, 
758-59 
clathrin and, 702-3 
microtubules and, 296-98 
protein splicing and, 
447-93 
Ligation 
chemical protein synthesis 
and, 954-55 
death receptor 
apoptosis signaling and, 
217-37 
heme 
cytochrome b« 
complexes and, 
1027-34 
Light absorption 
cryptochrome circadian 
photoreceptor and, 31-63 


Light-chain sequences 
clathrin and, 708 
Linkage analysis 


chromosome dynamics 
and, 126-27, 137 
Linker regions 
hexameric helicases and, 
690 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961, 982-83 
two-component signal 
transduction and, 195 
Lipid bilayers 


cytochrome bc complexes 
and, 1005-67 
helical membrane protein 
folding, stability, and 
evolution, 881, 886 
Lipid kinases 
autophagy, CVT pathway, 
and pexophagy, 324-26 
Lipid mediators 
platelet-activating factor 
and, 419-4] 
Lipoic acid 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961, 963-71, 994-96 
Lipopolysaccharide (LPS) 
cyclooxygenases and, 163, 
169-70 
Lipoylation 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
984-86 
Lipoyl domains 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
995-96 
Liver 
cryptochrome circadian 
photoreceptor and, 52 
LMAI|I protein 
yeast homotypic vacuole 
fusion and, 247-70 
Local sequence environment 
DNA replication fidelity 
and, 497-523 
Loops 
aminoacyl-tRNA synthesis 
and, 626-28, 635 
clathrin and, 711 
helical membrane protein 
folding, stability, and 
evolution, 903 
microtubules and, 281-82, 
285, 288, 293 
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ribozyme structures and 
mechanisms, 604, 606 
Loyalty oath 
academic, 1, 7, 15 
Lsm proteins 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 587-89 
Lung cancer 
cyclooxygenases and, 168, 
171, 174 
Lysine 
aminoacyl-tRNA synthesis 
and, 621, 624-25, 628, 
629-33 
antibody catalysis and, 
758, 777, 779 
cyclooxygenases and, 153 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 813 
microtubules and, 293 
two-component signal 
transduction and, 196 
Lysosomes 
autophagy, CVT pathway, 
and pexophagy, 303-37 
protein glucosylation and 
folding, 74, 78 
yeast homotypic vacuole 
fusion and, 247-70 
lysS genes 
¢ aminoacyl-tRNA synthesis 
and, 631 


M 
Macroautophagy 
autophagy, CVT pathway, 
and pexophagy, 303-37 
Mad2 protein 
spindle assembly in animal 
cells and, 109 
Mammalian early endosomes 
yeast homotypic vacuole 
fusion and, 264-65 
Mammalian MCM 4,6,7 
hexameric helicases and, 


663 
Mammals 
autophagy, CVT pathway, 
and pexophagy, 303-37 
cryptochrome circadian 


photoreceptor and, 46-54, 


58-59 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-22 
mediator of transcriptional 
regulation and, 729-47 
regulation of chromosome 
replication and, 867-69 
spindle assembly and, 
95-111 
Mandatory retirement 
from academia, 1-2, 25 
Mannose 
protein glucosylation and 
folding, 69-89 
MAPK signaling pathways 
cyclooxygenases and, 167 
MAP proteins 
microtubules and, 292-96 
Matrix proteins 
peroxisomal 
import and, 399-14 
MCAK protein 
spindle assembly in animal 
cells and, 100, 109 
mcd! gene 
chromosome dynamics 
and, 118 
Mechanistic investigations 
cytochrome bc complexes 
and, 1042-58 
MED genes 
mediator of transcriptional 
regulation and, 739-43 
Mediator complex 
transcriptional regulation 
and 
alternate RNA 
polymerase II 
holoenzyme, 745 
BDF! gene, 745-46 


CSE2 gene, 743 
CTD and RNA 
polymerase II 
holoenzyme, 744 
discovery of Mediator, 
731-36 
GALI gene, 741-43 
introduction, 730-31 
mammalian Mediator 
homologs, 745-46 
mammalian Mediators, 
736-37 
MED genes, 739-43 
Mediator-related 
proteins, 744-45 
NUT genes, 740 
perspectives, 746-47 
PGDI! gene, 741-43 
RGRI gene, 740 
ROX3 gene, 743 
SIN4 gene, 741 
SOH] gene, 745-46 
SRB genes, 739, 744-45 
Srb proteins, 737—38 
yeast mediator proteins, 
737-39, 745-46 
Medicinal chemistry 
chemical protein synthesis 
and, 946-47 
MEI-S332 protein 
chromosome dynamics 
and, 124-25 
Meiosis 
chromosome dynamics 
and, 119 
spindle assembly in animal 
cells and, 95-111 
Melatonin 
cryptochrome circadian 
photoreceptor and, 34, 61 
Membrane-binding domain 
cyclooxygenases and, 
155-56 
Membrane budding 
clathrin and, 721-22 
Membrane fusion 
influenza hemagglutinin 
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and, 531-63 
Membrane pinching 
clathrin and, 702-3 
Membrane proteins 
chemical protein synthesis 
and, 951-53 
cytochrome bc complexes 
and, 1005-67 
helical membrane protein 
folding, stability, and 
evolution, 881-915 
peroxisomal 
import and, 399-414 
yeast homotypic vacuole 
fusion and, 247-70 
Membrane trafficking 
clathrin and, 699-723 
Messenger RNA (mRNA) 
aminoacyl-tRNA synthesis 
and, 618, 629, 636 
coupling of ORFs by 
translational bypassing, 
343-69 
cryptochrome circadian 
photoreceptor and, 51-52, 
55 
cyclooxygenases and, 170 
decapping 
Saccharomyces 
cerevisiae and, 571-92 
regulation of chromosome 
replication and, 853 
Metabolism 
peroxisomal matrix and 
membrane protein import, 
399-414 
Metaphase 
chromosome dynamics 
and, 115-39 
spindle assembly in animal 
cells and, 97-99, 101-2, 
104 
Metastasis 
influenza hemagglutinin 
and, 531-63 
Metazoan complexes 
cytochrome bc complexes 


and, 1024-26 
Methanobacterium 
thermoautotrophicum 
aminoacyl-tRNA synthesis 
and, 631, 639 
minichromosomal 
maintenance protein 


hexameric helicases and, 


662 
two-component signal 
transduction and, 188 
Methanococcus jannaschii 
aminoacyl-tRNA synthesis 
and, 619, 631, 637, 639 
two-component signal 
transduction and, 188 
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replication and, 855 
Repression 
mediator of transcriptional 
regulation and, 729-47 
Resolution 
sister chromatid 
chromosome dynamics 
and, 132-35 
Respiratory chain 
cytochrome bc complexes 
and, 1005-67 
Response regulator proteins 
two-component signal 
transduction and, 183, 
195, 205 
Retinal 
cryptochrome circadian 
photoreceptor and, 36 
RGRI gene 
mediator of transcriptional 
regulation and, 740 
RGS domain 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 7°9-802 
RGS proteins 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-822 
Rhizobium meliloti 
two-component signal 
transduction and, 190-91, 
205 
Rhodopsin 
cryptochrome circadian 
photoreceptor and, 37-38 
Rhodospirillum rubrum 
history of research, 8 
Rho GEF proteins 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 810-11 
rho protein 
hexameric helicases and, 
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651, 662 
16S Ribosomal RNA (16S 
rRNA) 
coupling of ORFs by 
translational bypassing, 
359-60 
Ribosomes 
aminoacyl-tRNA synthesis 
and, 618, 636 
coupling of ORFs by 
translational bypassing, 
343-69 
history of research, 1, 8, 10 
Ribozymes 
structure and mechanisms 
active structure 
maintenance, 610-11 
architecture of complex 
ribozyme, 607-11 
catalysis, 599-600 
comparative structures 
of catalytic RNAs, 
611-12 
hairpin ribozyme, 605, 
606 
hammerhead ribozyme, 
600-3 
hepatitis delta virus 
ribozyme, 603-5 
introduction, 598-99 
leadzyme, 603 
peripheral elements, 
610-11 
small self-cleaving 
RNAs, 600-7 
structural models, 
608-10 
Tetrahymena 
thermophila group | 
ribozyme, 607-11 
Rieske iron-sulfur protein 
cytochrome bc complexes 
and, 1035-37, 1040, 
1048-51, 1064-65 
Ring-shaped hexamers 
hexameric helicases and, 
651, 655-59 


RNA binding 
hexameric helicases and, 
664 
RNA polymerase II 
mediator of transcriptional 
regulation and, 729-47 
RNA rotamase 
antibody catalysis and, 786 
RNA structure/catalysis 
ribozyme structures and 
mechanisms, 597-612 
Rotating shift work 
cryptochrome circadian 
photoreceptor and, 61 
ROX3 gene 
mediator of transcriptional 
regulation and, 743 
RSF1010 RepA protein 
hexameric helicases and, 
661 
RuvB protein 
hexameric helicases and, 
661-62 


S 
Saccharomyces cerevisiae 
autophagy, CVT pathway, 
and pexophagy, 305-6 
chromosome dynamics 
and, 118-23, 127, 129, 
132, 136-37 
clathrin and, 707, 714, 719 
cryptochrome circadian 
photoreceptor and, 33, 49 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 821 
hexameric helicases and, 
663 
mediator of transcriptional 
regulation and, 744-45 
microtubules and, 283 
mRNA decapping in 
biological significance 
of mRNA turnover, 572 
cap binding protein, 581 
cis-acting signals for 


mRNA decay rate and 
inhibited translation, 
582-84 
DepIp, 575-79 
Dep2p, 577-78 
deadenylation rate, 
581-82 
decapping machinery 
and control, 584-91 
distinct pathways pf 
eukaryotic mRNA 
degradation, 572-74 
future research, 591-92 
Hsp70p, 578-79 
introduction, 572-74 
Lsm proteins, 587-89 
miscellaneous proteins, 
591 
mRNA substrate and 
DepIp, 576 
mRNA surveillance, 
584-85 
mutagenesis, 579, 581 
mutations in translation 
initiation factors, 579, 
581 
network of interactions, 
590-91 
Pat1/Mrtlp, 586-87 
poly(A) binding protein, 
585-86 
poly(A) tails, 585-86 
posttranslational 
modification of Depp, 
577 
production and 
regulation of decapping 
activity in vivo, 577-79 
structure/function 
analysis of Dep! p, 
576-77 
translation initiation 
complex, 579-82 
peroxisomal matrix and 
membrane protein import, 
402-7, 411 
protein glucosylation and 
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folding, 73, 75-76, 87 
protein splicing and, 
463-65 
regulation of chromosome 
replication and, 830-70 
two-component signal 
transduction and, 188-89, 
193-94, 203 
yeast homotypic vacuole 
fusion and, 247-70 
Salmonella typhimurium 
coupling of ORFs by 
translational bypassing, 
366 
two-component signal 
transduction and, 197, 
206 
Salt bridges 
antibody catalysis and, 
758, 772 
Sarcodictins 
microtubules and, 297 
SB203580 
cyclooxygenases and, 170 
Scaffolding 
antibody catalysis and, 
786-87 
chromosome dynamics 
and, 131 
clathrin and, 702-3 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-822 
Scanning 
coupling of ORFs by 
translational bypassing, 
343, 357-61 
scc2 gene 
chromosome dynamics 
and, 120-21 
Schachman HK, 1-28 
Schiff base formation 
antibody catalysis and, 777 


Schizosaccharomyces pombe 
chromosome dynamics 
and, 118-20, 129, 132, 
136-37 


cryptochrome circadian 
photoreceptor and, 33 
hexameric helicases and, 
663 
mediator of transcriptional 
regulation and, 736—37 
protein glucosylation and 
folding, 73, 75-76, 83, 
87-88 
regulation of chromosome 
replication and, 830-70 
two-component signal 
transduction and, 188 
Scientific misconduct 
academic, 24 
Screening protocols 
antibody catalysis and, 
751, 785 
Seams 
microtubules and, 286 
Seasonal affective disorder 
(SAD) 
cryptochrome circadian 
photoreceptor and, 60-61 
Securins 
chromosome dynamics 
and, 136 
Segregated signaling 
cyclooxygenases and, 
162-63 
Selectivity 
aminoacyl-tRNA synthesis 
and, 625-29 
antibody catalysis and, 786 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 812-14, 818-19 
Selenocysteinyl-tRNA 
pathway 
aminoacyl-tRNA synthesis 
and, 635-37 
Self-cleavable affinity tags 
protein splicing and, 447, 
468-72 
Self-cleavage 
RNA 
ribozyme structures and 


mechanisms, 597, 
600-7 
Self-fusion 
yeast homotypic vacuole 
fusion and, 247-70 
Self-splicing 
RNA 
ribozyme structures and 
mechanisms, 597-612 
sel genes 
aminoacyl-tRNA synthesis 
and, 636 
Sensing domain 4 
two-component signal 
transduction and, 
194-202 
Separation 
sister chromatid 
chromosome dynamics 
and, 115, 135-38 
Separins 
chromosome dynamics 
and, 136 
Sequence-specific DNA/RNA 
binding 
hexameric helicases and, 
664 
Sequential mechanisms 
hexameric helicases and, 
651-91 
Sequential NTPase reaction 
hexameric helicases and, 
674-75 
Sequestration 
autophagy, CVT pathway, 
and pexophagy, 303-37 
Serine 
aminoacyl-tRNA synthesis 
and, 621-22, 625, 628, 
636 
antibody catalysis and, 
759, 765, 771, 778-79 
chromosome dynamics 
and, 127 
cyclooxygenases and, 156, 
159 
GTPase-activating proteins 
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for heterotrimeric G 
proteins, 806 
Shape complementarity 
antibody catalysis and, 759 
Shared active sites 
history of research, | 
Shuffling 
helix 
helical membrane 
protein folding, 
stability, and evolution, 
913 
Sialosides 
influenza hemagglutinin 
and, 531, 535 
Sigmatropic rearrangements 
antibody catalysis and, 
155-60 
Signal transduction 
apoptosis and, 217-37 
autophagy, CVT pathway, 
and pexophagy, 332-33 
coupling of ORFs by 
translational bypassing, 
343-69 
cryptochrome circadian 
photoreceptor and, 31-63 
cyclooxygenases and, 
145-74 


GTPase-activating proteins 


for heterotrimeric G 
proteins, 795-822 
peroxisomal matrix and 
membrane protein import, 
399-414 
protein tyrosine kinase 
structure and function, 
373-95 
related lipid mediators and, 
421-24 
two-component, 183-207 
yeast homotypic vacuole 
fusion and, 247-70 
Simple complexes 
cytochrome bc complexes 
and, 1022-24 
SIN4 gene 


mediator of transcriptional 
regulation and, 741 
Sinapis alba 
cryptochrome circadian 
photoreceptor and, 42 
Single transmembrane helices 
helical membrane protein 
folding, stability, and 
evolution, 890-909 
Single-stranded DNA 
hexameric helicases and, 
677 
Single-turnover assays 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 818 
Sister chromatids 
chromosome dynamics 
and, 115-26 
Site-directed mutagenesis 
cytochrome bc complexes 
and, 1005-67 
history of research, 20 
influenza hemagglutinin 
and, 535 
Site-specific tagged proteins 
chemical protein synthesis 
and, 945-46 
Skin cancer 
cyclooxygenases and, 171 
Skip residue 
clathrin and, 708 
Sliding 
coupling of ORFs by 
translational bypassing, 
343-69 
Slippage 
DNA replication fidelity 
and, 513-17 
peptidyl-tRNA 
coupling of ORFs by 
translational bypassing, 
352-54 
Small self-cleaving RNAs 
ribozyme structures and 
mechanisms, 600-7 
SMC proteins 


chromosome dynamics 
and, 115-39 
Snap-back 
coupling of ORFs by 
translational bypassing, 
350 
a-SNAP/Sec17p protein 
yeast homotypic vacuole 
fusion and, 247-70 
SNARE proteins 
clathrin and, 719-20 
yeast homotypic vacuole 
fusion and, 247-70 
SOH]! gene 
mediator of transcriptional 
regulation and, 745-46 
Solar day 
cryptochrome circadian 
photoreceptor and, 31-63 
Solid phase synthesis 
chemical protein synthesis 
and, 923, 950-51 
Sordaria macrospora 
chromosome dynamics 
and, 122 
Spatial patterns 
microtubules and, 277—98 
Specialized intermediate 
compartment 
autophagy, CVT pathway, 
and pexophagy, 316—17 
Specificity 
aminoacyl-tRNA synthesis 
and, 629-31 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 812-14 
influenza hemagglutinin 
and, 532-39 
mediator of transcriptional 
regulation and, 729-47 
platelet-activating factor 
and related lipid 
mediators, 419-41 
yeast homotypic vacuole 
fusion and, 247-67, 270 
S phase 
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cell cycle 
chromosome dynamics 
and, 115-39 
regulation of 
chromosome 
replication and, 859-67 
spindle assembly in 
animal cells and, 98 
Sphingomyelinase 
cyclooxygenases and, 170 
Spindle assembly 
in animal cells 
assembly pathways 
98-107 
cells containing 
centrosomes, 93 
cells lacking 
conventional 
centrosomes, 103-5 
chromosome movement, 
99-110 
conclusions, | 10-11 
mitotic spindle structure, 
95-98 
spindle bipolarity, 105 
Splicing 
protein 
protein autoprocessing 
and, 447-93 
Split integral membrane 
proteins 
helical membrane protein 
folding, stability, and 
evolution, 911-13 
Spo76 protein 
chromosome dynamics 
and, 122 
SPP1 G40P protein 
hexameric helicases and, 
660-61 
SRB genes 


mediator of transcriptional 
regulation and, 729-47 
Srb proteins 
mediator of transcriptional 
regulation and, 737-39 
Src family tyrosine kinases 


protein tyrosine kinase 
structure and function, 
382, 392-95 
src oncogene 
cyclooxygenases and, 170 
Stabilization 
helical membrane protein 
folding, stability, and 
evolution, 881, 893 
microtubules and, 294-95 
Stagger 
intrahelical 
helical membrane 
protein folding, 


stability, and evolution, 


913-14 
Staphylococcus aureus 
aminoacyl-tRNA synthesis 
and, 641 
Starvation 
autophagy, CVT pathway, 
and pexophagy, 303-37 
Staurosporine 
apoptosis signaling and, 
226 
Stemloops 
coupling of ORFs by 
translational bypassing, 
350 
Strain 
antibody catalysis and, 
766-69 
Strand misalignment 
DNA replication fidelity 
and, 497, 513-19 
Streptoc occus pneumoniae 
two-component signal 
transduction and, 206 
Stringency 
coupling of ORFs by 
translational bypassing, 
362-64 
Structural biology 
chemical protein synthesis 
and, 947-49 
cyclooxygenases and, 
145-74 


Structure/function 
relationships 
cryptochrome circadian 
photoreceptor and, 48-54 
cytochrome bc complexes 
and, 1005-67 
hexameric helicases and, 
651, 683-91 
microtubules and, 277-98 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 576-77 
protein tyrosine kinases 
and, 373-95 
ribozymes and, 597-612 
two-component signal 
transduction and, 
189-202 
Substrate channeling 
swinging arms and 
swinging domains in 
multifunctional enzymes, 
961, 987-95 
Substrate-induced 
conformational changes 
DNA replication fidelity 
and, 497-523 
Substrate specificity 
cyclooxygenases and, 
152-54 
platelet-activating factor 
and related lipid 
mediators, 419-41 
Subtilisin 
antibody catalysis and, 776 
sud gene 
chromosome dynamics 
and, 122 
Suicide inactivation 
cyclooxygenases and, 150 
Sulfolobus sulfaricus 
aminoacyl-tRNA synthesis 
and, 639 
Sulfur 
ribozyme structures and 
mechanisms, 609 
Supercoiling 
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chromosome dynamics 
and, 130-34 
Supernumerary subunits 
cytochrome bc complexes 
and, 1022-24 
Suprachiasmatic nucleus 
cryptochrome circadian 
photoreceptor and, 31-62 
Surveillance 
mRNA 
mRNA decapping in 
Saccharomyces 
cerevisiae and, 584-85 
SV40 large T antigen 
hexameric helicases and, 
662, 671 
Swinging arms/swinging 
domains 
multifunctional enzymes 
and, 961-97 
Syk family 
protein tyrosine kinase 
structure and function, 
382-83 
Synaptobrevin 
clathrin and, 720 
Syndrome of rapid change in 
time zone 
cryptochrome circadian 
photoreceptor and, 61 
Synechocystis sp. 
two-component signal 
transduction and, 188 
Synthetic-peptide chemistry 
chemical protein synthesis 
and, 926-929 
System architecture 
two-component signal 
transduction and, 202-4 


T 
T4 gene 60 
coupling of ORFs by 
translational bypassing, 
343-69 
T4 gp41 protein 
hexameric helicases and, 


660 
T7 gp4 protein 
hexameric helicases and, 
660, 671, 686 
Take-off 
coupling of ORFs by 
translational bypassing, 
343, 348-57 
Targeting 
autophagy, CVT pathway, 
and pexophagy, 303-37 
peroxisomal matrix and 


membrane protein import, 


399-414 
Taxol 
microtubules and, 281, 
285-86, 291, 296-98 
spindle assembly in animal 
cells and, 107 
Temperature 
influenza hemagglutinin 
and, 546 
Template-primer slippage 
DNA replication fidelity 
and, 513-15 
Temporospatial patterns 
microtubules and, 277-98 
Termination 
coupling of ORFs by 
translational bypassing, 
348-52 
GTPase-activating proteins 
for heterotrimeric G 
proteins, 795-822 
Tertiary structures 
protein glucosylation and 
folding, 69-89 
Teterachlorothiophene 
dioxide (TCTD) 
antibody catalysis and, 761 
Tethering 
yeast homotypic vacuole 
fusion and, 247-70 
Tetragonal crystals 
cytochrome bc complexes 
and, 1013, 1016, 1019 
Tetrahymena spp. 


chromosome dynamics 
and, 127 
Tetrahymena thermophila 
Group I intron 
ribozyme structures and 
mechanisms, 607-11 
Thermolysin 
influenza hemagglutinin 
and, 533 
Thermoplasma acidophilum 
aminoacyl-tRNA synthesis 
and, 639 
Thermoplasma maritima 
two-component signal 
transduction and, 191-92 
Thermoplasma thermophilus 
aminoacyl-tRNA synthesis 
and, 622 
Thermotoga maritima 
two-component signal 
transduction and, 188 
Thermus acquaticus 
hexameric helicases and, 
669 
Thermus thermophilus 
aminoacyl-tRNA synthesis 
and, 633, 638-39 
Thioesters 
chemical protein synthesis 
and, 923-57 
Three-dimensional crystals 
cytochrome be complexes 
and, 1011-13 
three row gene 
chromosome dynamics 
and, 137 
Three-site sequential models 
hexameric helicases and, 
675-76, 679-80 
Three-ten helix 
helical membrane protein 
folding, stability, and 
evolution, 895 
Threonine 
aminoacyl-tRNA synthesis 
and, 622, 628, 631, 634, 
641 
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microtubules and, 296—97 
two-component signal 


transduction and, 187-88, 


196 
Thrombotic events 
cyclooxygenases and, 
145-74 
TIM gene 
cryptochrome circadian 


photoreceptor and, 50, 53, 


58, 60 
Time-dependent inhibition 
cyclooxygenases and, 161 
Tlg2 protein 
autophagy, CVT pathway, 
and pexophagy, 318 
tnaC gene 
coupling of ORFs by 
translational bypassing, 
351 
Tobacco mosaic virus 
history of research, 1, 3, 
6-8 
Topoisomerases 
chromosome dynamics 
and, 121, 130, 132-35 
Tor kinase 
autophagy, CVT pathway, 
and pexophagy, 314 
Torsional model 
hexameric helicases and, 
651, 682-83 
Trafficking 
yeast homotypic vacuole 
fusion and, 247-70 
trans-activating regions 
protein splicing and, 
465-68, 474-75, 491-92 
Transamidation 
aminoacyl-tRNA synthesis 
and, 617, 632, 637-39 
Transbilayer helices 
helical membrane protein 
folding, stability, and 
evolution, 881-915 
Transcriptional regulation 
cyclooxygenases and, 167, 


172-74 
hexameric helicases and, 
651-91 
mediator of, 729-47 
Transesterification 
protein splicing and, 
454-55 
Transfer RNA (tRNA) 
aminoacyl-tRNA synthesis 
and, 617-42 
coupling of ORFs by 
translational bypassing, 
343-69 
ribozyme structures and 
mechanisms, 601 
Transformations 
aminoacyl-tRNA synthesis 
and, 634-39 
Transgenes 
apoptosis signaling and, 
229 
Transition-state analogs 
antibody catalysis and, 
751-87 
Translation 
aminoacyl-tRNA synthesis 
and, 617-42 
coupling of ORFs by 
translational bypassing, 
343-69 
Translational bypassing 
open reading frame 
coupling by 
16S rRNA, 359-60 
A site decoding, 361-64 
bridging, 358-59 
conclusions, 369 
gene 60, 364-68 
history, 344-48 
introduction, 344 
L9 ribosomal protein, 
354-57 
landing, 361-68 
miscellaneous 
programmed bypassing 
examples, 368 
nascent peptide signal, 


352-54 
peptidyl-tRNA slippage, 
352-54 
P site decoding, 361-64 
recoding fidelity, 364-68 
scanning, 357-61 
stringency, 362-64 
take-off, 348-57 
termination, 348-52 
Translation initiation complex 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 579-82 
Translesion synthesis 
DNA replication fidelity 
and, 522-23 
Translocation 
hexameric helicases and, 
651, 677-83 
Transmembrane helices 
helical membrane protein 
folding, stability, and 
evolution, 890-909 
Transmembrane receptors 
protein tyrosine kinase 
structure and function, 
373-95 
trans-SNARE complexes 
yeast homotypic vacuole 
fusion and, 247-70 
Transport 
autophagy, CVT pathway, 
and pexophagy, 303-37 
platelet-activating factor 
and related lipid 
mediators, 419-41 
yeast homotypic vacuole 
fusion and, 265-66 
Treadmilling 
microtubules and, 288 
trf genes 
chromosome dynamics 
and, 121-22 
Trimerization 
apoptosis signaling and, 
979 


influenza hemagglutinin 
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and, 533 
Triskelions 
clathrin and, 702-8, 711, 
713, 717-18 
trpR gene 
coupling of ORFs by 
translational bypassing, 
368 
Trunk domain 
clathrin and, 714 
Trypanosoma brucei 
rhodesiense 
two-component signal 
transduction and, 207 
Trypanosoma cruzi 
protein glucosylation and 
folding, 72-74, 78, 81, 
86-87 
Tryptophan 
aminoacyl-tRNA synthesis 
and, 618, 622, 624, 641 
antibody catalysis and, 765 
clathrin and, 710 
coupling of ORFs by 
translational bypassing, 
351 
cyclooxygenases and, 
156-57 
Tubulin 
microtubules and, 277-98 
spindle assembly in animal 
cells and, 96, 103 
Tumor necrosis factor (TNF) 
receptor family 
apoptosis signaling and, 
217, 222-23 
Tunicamycin 
protein glucosylation and 
folding, 86 
y-TuRC complexes 
spindle assembly in animal 
cells and, 103 
Turnover 
mRNA decapping in 
Saccharomyces cerevisiae 
and, 571-92 
Two-component signal 


transduction 
antimicrobial therapy 
targets, 206-7 
genomic distribution 
eukaryotes, 188-89 
His-Asp vs Ser/Thr/Tyr 
phosphorylation 
pathways, 187-88 
prokaryotes, 188-89 
histidine-containing 
phosphotransfer domain, 
193-94 
histidine kinase 
structure/function 
relationships 
activities and 
architecture, 189-9] 
kinase catalytic core, 
191-93 
linker domain, 195 
sensing domain, 
194-200, 202 
perspectives, 207 
phosphotransfer chemistry 
phosphoaspartate 
chemistry, 187 
phosphohistidine 
chemistry, 185-87 
reactions, 185 
regulatory mechanisms 
histidine kinase activity 
regulation, 204-5 
miscellaneous modes of 
regulation, 205-6 
response regulator 
dephosphorylation, 205 
response regulator 
structure/function 
relationships 
activation by 
phosphorylation, 
199-202 
activities and 
architecture, 195-96 
effector domain, 198-99 
regulatory domain, 
196-98 


summary, 207 
system architecture 
integration of systems, 
2034 
phosphotransfer 
systems, 202 


Two-dimensional crystals 


cytochrome bc complexes 
and, 1010-11 


Two-site sequential NTPase 


model 
hexameric helicases and, 


675-76 


Two-site translocation model 


hexameric helicases and, 
680 


Two-stage model 


helical membrane protein 
folding, stability, and 
evolution, 881-915 


Tyrosine 


aminoacyl-tRNA synthesis 
and, 622, 624, 628, 634, 
640 

antibody catalysis and, 765, 
767, 771-72, 775, 778 

coupling of ORFs by 
translational bypassing, 
351 

cyclooxygenases and, 
148-61 

protein tyrosine kinase 
structure and function, 
373-95 

two-component signal 
transduction and, 187-88 


U 
U0126 
cyclooxygenases and, 170 
UDP-Gilc:glycoprotein 
glycosyltransferase 
protein glucosylation and 
folding, 69, 72-76 
Ultracentrifugation 
history of research, 1, 3, 6, 
8-11, 13 
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unc-1] gene 
clathrin and, 720 
Uncatalyzed finishing 
reactions 
protein splicing and, 456 
Uncoating 
clathrin and, 722 
Uncoupling 
cytochrome bc complexes 
and, 1055—56 
hexameric helicases and, 
681, 690 
Unidirectional translocation 
hexameric helicases and, 
678-81 
Unprotected peptide segments 
chemical protein synthesis 
and, 923, 929-34 
Unwinding 
hexameric helicases and, 
651, 677-83, 668-69 
Unzipping 
protofilament 
microtubules and, 283 
Urea 
ribozyme structures and 
mechanisms, 603 
Ustilago maydis 
regulation of chromosome 
replication and, 859 


V 
Vac proteins 
autophagy, CVT pathway, 
and pexophagy, 321-22 
Vacuoles 
autophagy, CVT pathway, 
and pexophagy, 303-37 
yeast homotypic vacuole 
fusion and, 247-70 
Valine 
aminoacyl-tRNA synthesis 
and, 622, 628, 630-31 
antibody catalysis and, 765 
coupling of ORFs by 


translational bypassing, 
345 


cyclooxygenases and, 155, 
157-58, 160 
Vam proteins 
autophagy, CVT pathway, 
and pexophagy, 318-20 
van der Waals contacts 
antibody catalysis and, 762 
helical membrane protein 
folding, stability, and 
evolution, 900, 903, 
906-7 
Vegetative conditions 
autophagy, CVT pathway, 
and pexophagy, 303-37 
Vertebrates 
chromosome dynamics 
and, 123 
cytochrome bc complexes 
and, 1012-13 
Vesicles 
autophagy, CVT pathway, 
and pexophagy, 303-37 
clathrin and, 699-723 
Golgi 
yeast homotypic vacuole 
fusion and, 268-69 
Vinblastine 
microtubules and, 296-97 
Vioxx 
cyclooxygenases and, 146, 
165 
Viral entry 
influenza hemagglutinin 
and, 531-63 
Viruses 
clathrin and, 712 
cyclooxygenases and, 152 
hexameric helicases and, 
662-63 
history of research, 1, 3, 
6-8 
protein glucosylation and 
folding, 80-81, 89 
ribozyme structures and 
mechanisms, 597, 605 
VMA protein 
protein splicing and, 


463-65 
Vps proteins 
autophagy, CVT pathway, 
and pexophagy, 315, 
317-18, 320 
Vtil protein 
autophagy, CVT pathway, 
and pexophagy, 319 


WwW 
“Wait anaphase” signal 
spindle assembly in animal 
cells and, 101, 111 
Warner’s syndrome 
regulation of chromosome 
replication and, 864 
Water 
helical membrane protein 
folding, stability, and 
evolution, 899 
Wedge model 
hexameric helicases and, 
651, 682-83 
Wobble 
G-U 
aminoacyl-tRNA 
synthesis and, 625 
ribozyme structures and 
mechanisms, 609 
Wrap 
local 
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